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High temperature fatigue proper- 
ties of alpha-beta brass 


effect of dispersion of alpha 
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experimental procedures 964-908 
High temperature oxidation of 
nickel-chromium alloys . .924—947 
experimental procedure 927, 928 


High temperature properties of 
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containing Ti and B 
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N alloys 


effect of composition on 
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High temperature steels 
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tempered steel 
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effect of silicon on .........517-549 
effect of silicon and tempering 
523-534 
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See Titanium, iodide 
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effect of heat treatment on prop- 
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phase diagram 
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Iron-Cr-C-N alloys (cont. ) 
effect of pre-treatment on prop- 


hardness-microstructure 

magnetic response-microstruc- 
mechanical properties 747-758 
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microstructure-properties .. 
phase relationships in 
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effect of subboundaries on notch 
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microstructure 193, 195, 196 
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temperature dependence of 
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results 
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properties . 799, 800 
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Low temperature research 
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Machinability of steel 
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Magnetic measurements on trans- 
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manganese steel 708-713 
Magnetic properties of 
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Magnetic response of iron-Cr- 
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work and temperature ....710-712 
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graphite 
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intermediate phases in ......... 
aerk ands en 778, 779, 781-790 
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tetragonality 827 
single crystal study of 
tempered 823-839 


Martensite in 
iron-carbon alloys, tempering 
of ce eeees 
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after various agings...... 658-67 1 
bainite and martensite in steel.. 417 
cobalt-base alloys ..........847-851 


| 1] 
rOn-cCaPrpol Alloy 7 4 


17 
On-CUr-( N allovs, effect o1 


Wpact and tensile prop 

erti 48 
eaded nd nonleaded 

steels $7 1 j ) 
magnesiul ne phases .781, 784 
modified stainle ster 

31 | 
Nimonic 8&0 


stainless steel (G-192) with 
aging treatments O/8 
teel ( $340 ) 


influence on transitior 


temperature $19 
Ol) cooline 32 
tempered martensite 823 


titanium-chromium 
molybdenum ol 


relationship to mechanical 


properties 320 

with heat treatment 321, 
titanium stabilized stainless 

steel (18-8) 721 


titanium-tin (1-68% tin) 
347-350, 
uranium in plastic deforma 
tion .. 638 
uranium-molybdenum 
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total oxides 944, 945 
Nickel in steel 
contribution to tempered hard- 
ness 
Nickel oxide (NiO) 
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on ... , R&3—895 
iron-aluminum alloys ..905, 906 
iron-Cr-C-N alloys : . 747-758 


Phosphorus in malleable iron, 
effect on notch ductility. . 
208-212, 217, 219, 224, 228 
Physical properties 
See Mechanical properties 


Planing of austenitic stainless steel 


GI sv tks tweucens cncad 703 
martensitic transformation 

in a See ee 686-705 
test procedure OSS, OSY 


test results . .691-693, 696-699 


Plastic deflection in bend testing 
of tool steels 


.565, 567, 568, 570, 571, 5 


5 
Plastic deformation 
effect on density...........253, 260 
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transformations in ...... 427-448 
Steel, die, trade designations 
H 11 
bend: tensile relation- 
giles .....+05+5G, Sa wee 
Steel, ferritic 
temperature dependence of 
NGS ick cecad va wwoue 372-408 
Steel, high strength 
bend: tensile relationships. .550—575 
design needs for............... 
effect of Si on retained austenite 


and transverse proper 


5 
micrographs of effect of Si. .536, 539 
retained austenite in quenched 
Jominy bars ........ .542, 543 
Steel, hot work die, H 11 
bend: tensile relation 
eres ey Br 


Steel, killed 5 ack 59 





Steel, leaded and nonleaded 


case carburizing ........... 473-475 
Charpy impact proper- 
OE S565. ...466-470, 479, 48( 
I i cea ou dae 471-475 
I he ae i ee 466, 477 
hot mill finishing practice..... 474 
impact properties .......... 464-481 
McQuaid Ehn grain size... .471-475 
mechanical properties ...... 464-481 
microstructure ...... .471-473, 478 
Steel, mild 
delayed yield ..... sec cccc cc FOG 
dynamic stress-strain....... 132-148 
failure of diaphragms ...145, 14¢ 
grain size and strength....... 66, 67 
low temperature use.......... 227 
micro-cracks in ..............61-64 
slip, twinning and fracture 
Pac uN bebe candsewnkvs 118-131 
static and dynamic deflection... 136 
strain-time curves ............ 78 
transition temperatures .......56-60 
Steel, open-hearth 
I <b ods dae a Ga wee 396 
hot hardness vs. nitrogen....... 399 
Steel plate 
fractures ees babe sue aan 
stress at low temperatures...... 55 
transition temperatures .......56—-60 


Steel, semi-killed 
effect of composition on transi 


tion temperature ........ . OV 
Steel, ship 
AIRS bs ids Caw ceed ween 54-60 
microstrains at low tempera 
DAR 'nei: cee te ae 78, 79 


yield strength at low tempera 
tures for ship plate....163, 164 
Steel, silicon 
effect of multiple tempering and 
refrigeration on retained 
NIONINO on occ ccccce coal, S42 
Steel, tool 
bend: tensile relationships ..550—-575 
bend tests .................557-57/0 
bend-yield strength-hardness 567 
ductility—tensile strength ..556, 55, 


hardness-elastic modulus....... 558 


195, SUBJ E( 


Steel, tool (cont. ) 
stress-strain curves from bend 
tests 
stress-strain curves from tensile 
54, 
tensile properties 593,. 350 
tungsten-chromium, bend : tensile 
relationships 550 
Steel, tool, trade designations 


M 2, bend: 


tensile relation 


O 7, bend: tensile relation 


S 1, bend: tensile relation 


T 1, bend: tensile relation 
Steel, trade designations 
\ISI series 
1010 
dynamic stress-strain .132 
static and dynamic deflection. 
1020, yield strength at low 
..70, 162, 


(1050, leaded and nonleaded 


temperatures 


impact and mechanical 
properties 
(1141, leaded and nonleaded 
impact and mechanical 
properties ...464 -475, 477- 
3335 
stress-strain at low tempera 
159-161, 


tensile properties at low 


164 
temperatures 167 
vield strength at low tempera- 
-164 
4140 
C-T diagram 
hardness-end quench bar after 
interrupted cooling 
hardness-end quench bar after 
refrigeration 
TS4140, leaded and nonleaded 
mechanical properties .478 
4340 
C-T diagram 
effect of bainite on 


ductility teeee ee 413-418 


l 


INDEX 


Steel, trade designations (cont 
4340 


eftect of bainite on t 


(cont. ) 


nsile and 
412, 


effect of inclusions on fatigu 


impact properties 


properties 
ettect of 


{82 


Si 


on retained 


austenite content and on 
transverse properties .517 
hardness-end quench bar with 
delayed quenching 
hardness-quench temperature 
with microstructure 
influence of bainite on me 


. .409 


intermediate transformation 


chanical properties 


products from different 

cooling rates 
microstructure on cooling .432 
properties for various heat 

treatments 488, 


stress-strain at low tempera 


tures 159, 160, 
tensile properties at low 
temperatures . 150 
transition curves for various 
microstructures 419 
yield strength at low 
temperatures .70, 162 
yield-tensile ratio and 
microstructure 
4340, vacuum melted 
effect of inclusions on fatigue 
properties 
....488, 496, 
fatigue strength of 
5140, C-T 
86B40, 


C-T diagram 


499, 510, 


diagram 


microstructure-end quench bar 


with interrupted cooling 

9840, C-T 
DM 45 

effect of atmospheres on « reep- 

.862 


diagram 


rupture properties 
Strain aging 
effect of titanium in chromium 
385-387, 393 


.. 403406 


steel 


hot hardness and, in steel 
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Strain aging (cont. ) 
in high strength steel......547, 548 
Strain-aging reactions 
in pure iron and carbon 
steels .377, 378, 382, 385, 387-392 
test methods for. .388-392, 407, 408 
Strain rates, effect on plastic 
deformation of aluminum. 173-188 
Strength vs. hardness relationships 
for low alloy steels......556, 
Stress-rupture properties of 
alpha and beta titanium... .335-337 
alpha-beta brass at high tem- 
peratures 
855-858, 860 
cobalt-Cr-Mo-base alloys 
811, 812, 820 
329-338 
763, 764 
449-463 


cobalt-base alloys 


iodide titanium 

stainless steels 

zirconium 
Stress-rupture testing 

size of specimen 
Stress-strain characteristics 
143-145 
137-139 
132-148 
132-148 


biaxial vs. uniaxial 
dynamic and static tests 
of aluminum 
of mild steel 
Stress-strain curves at low 
temperatures , 84, 156-160 
Stress-strain curves for 
2h ca Manes 247-250 
173-188 


gray cast 
high purity aluminum 
tool steels 
from bend tests 
from tensile tests........! 
Strontium chloride for nodulizing 
. .234-236 
Subboundaries in ingot iron 
effect on transition tempera- 
189-203 


Sub-grain size in tempered steel, 


effect on x-ray line broaden- 
i 823-825, 831-833, 837 


Sulphur 
as grain refiner in titanium 
and its alloys 305, 308-311 
effect on properties of 
titanium 


302-304 


[TRANSACTIONS OF 


THE ASM 
Sulphur (cont. ) 
in malleable iron 
effect on notch 
ductility 8-212, 228 
in titanium and its alloys 
effect on properties . 300-314 
Superalloys 
See also high temperature alloys 
978-997 
. .805, 806 
effect of sigma phase in... .805-822 


aging reactions in 
desired properties 


Superalloys, trade designations 
G-18B, aging reactions .978-997 
N-155 

aging reactions in 978-997 
creep-rupture properties under 

various atmospheres . .867—869 

15-15N, aging reactions in. .978—-997 

Supertransition energy level 
in steel (4340) 


Superlattice ordering 


420-423 


effect of irradiation on 103-105 
TTT curves for 
uranium-molybdenum 
alloys , 614-616 
uranium-molybdenum-X 
alloys 
TTT diagrams 
comparison of testing 
methods 602, 603, 618, 619 
for titanium-chromium- 
molybdenum 317, 318 
for uranium-niobium 
alloys 585, 592 
Tantalum, yield strength at low 
68-70, 163 
Technical Program, 38th Annual 
Convention 
Temperability of steels 


temperatures 


comparison of calculation 

methods 
limitations of present 

method 

Tempered hardness in steel 
alloying elements contribution 
363, 364 

austenite grain size contribution 
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Tempered hardness in steel ( cont.) 
carbon contribution to 362 

Tempering of 
high speed stee!, effect of 

Si on, and retained aus 

EE ne i 537-541 


iron-carbon alloys, 


mechanism of ....... 823-841 
martensite 

experimental procedures. .825, 826 

microstructure of ..... .823-839 


stages of 
martensite in 
839, 840 
.823-841 
iron-carbon-nickel alloys.826, 827 


carbon steels 


iron-carbon alloys 


Tempering temperatures for steel 
calculation from composi- 


Dy aki ocksen wae beekres 359-371 


Tensile-fatigue properties at high 
temperatures of alpha-beta 
brass 959-977 


Tensile properties at very low 
149-172 


temperatures 
Tensile properties of 
iron-aluminum alloys with various 


heat treatments ..913, 914 
iron-Cr-C-N alloys, effect of 
composition on ....... 753 


tempered steel, effect of bainite 
i Kewts@aeuee 409-426 
titanium-chromium-molybdenum 


Ge «ssseen 


effect of prior transformation 


temperatures ........ ino oe 
superimposed on TTT 
ES i os ee ule bine bee’ 318 
tool steel, bend strength rela- 
tionships to ...........550-575 
zirconium with various annealing 
IS. i's bakin iees és 455 


Tensile properties, transverse, of 
high strength steel, effect of 
silicon on ...............517—-549 
Tensile strength of steel (4340) 
effect of bainite and reaction 
temperature on 
influence of microstructure on.. 412 
influence of tempering tempera- 
NE inne bRed beaens os ... 412 


Tensile strength/bend strength 
ratios for tool steel. . DIU-I7/ 2 
Tensile testing, shortcomings 
in . 550, 574 
Textures in uranium in plastic 
deformation study 


> > os : 
6350-05 634. 637. 650 


on 


Thermal cycling of uranium 
effect of number of cycles ‘ O45 


method and equipment 628 


Thermal expansion of 


austenitic stainless steel 


79 


658, 672. 673. 67 
metal grains, anisotropy in... 647 
uranium 
coethcients for or 632-638 


effect of grain size and reduc 

tion of area on thermal 
cycling 629-643 
Thermal ratchet 


in deformation of 


J 
i. 


crystals 647-650. 6: 


Time-tem perature-transformation 
See also TTT 


and Transformation 


curves and diagrams 


Time-temperature-transformation in 
titanium-chromium 
molybdenum coun exec mer 
relationship to heat treatment 


and mechanical proper 


es cokaa ta .. 317-320 
Titanium 
effect of S on ductility... 313 
effect of S on grain size.305, 308-311 
effect of S on properties... .300-314 
room temperature solubility 
of S in win eae ..307, 311 
Titanium, alpha 
creep resistance .. 333, 336, 337 
ductility eawavecdiiy aaa) on 
effect of Al on elastic 
ee ee 266, 267 
high temperature proper 
SG «tts cecbcanea 335-337 
strength (stress-rupture ) 335-33 


Titanium, beta 


creep resistance . JIS, DOG. JO 





1028 TRANSACTIONS OF THE ASM Vol. 49 


Titanium, beta (cont. ) 


ductility ..332, 336, 337 
a 268 


high temperature properties .335-337 

strength (stress-rupture) .. .335-337 
Titanium, beta-alpha 

effect of S on transition... .307, 311 
Titanium, commercial 

air contamination of........280—299 
Titanium, iodide 


creep-rupture test data..... 329, 330 
crystal structure, effect on 
US 6 oo 4iskackeee 328-338 
De i nd vedee aa de® 332 
hardness test data.......... 329, 331 
high temperature properties .328-338 
nucleation in .......... 331-334, 337 
recrystallization in ........ 331-334 
stress-rupture properties at 
high temperatures ..... 328-338 
Titanium alloys 
air contamination of........ 280-299 
alloy development ............ 273 


correlation of ultimate tensile 
strength with transformation 


SOD. 5.5 awibaameds 319 
diffusion coefficients for Oz 

Or OF iececacksaaanees 293, 294 
effect of crystal structure on 

a 293 


effects of phase mixturés on 
mechanical properties ..320-—327 
effect of S on grain size.305, 308-311 
effect of S on omega reaction... 314 
effect of S on properties... .300—314 
fabrication temperatures... .280, 298 
hardness-penetration curves.282-292 
influence of alloying on the 


elastic modulus ........ 263-279 
metal loss with tempera 

ture ....291, 292, 295, 297, 298 
nomograms of air contami- 

DN. sc eo een wets 296, 297 


Titanium alloys, alpha-beta 

elastic modulus ............ 269 
Titanium alloys, ternary 

elastic modulus ............. 272 
Titanium-aluminum-manganese 

air contamination of..... 280-299 


Titanium-aluminum-tin 
air contamination of..... 280-299 
Titanium-aluminum-vanadium 
effect of S on microstructure and 


ee 309-311 
Titanium boride in titanium alloys 
effect on elastic modulus: ...269-272 


Titanium carbide 
instability in presence of 
molybdenum ..... 886, 895, 904 
in titanium alloys 
effect on elastic modulus. .269-272 


Titanium-chromium-aluminum 
correlation of ultimate tensile 
strength with transforma- 
tion temperature .......... 319 


Titanium-chromium-molybdenum 
correlation of ultimate tensile 
strength with transforma- 
tion temperature .......... 319 
effect of alpha platelet size on 
mechanical properties . .320-323 
effect of original beta size on 
mechanical properties ..323-325 
heat treatment, structure and 
mechanical properties. ..315-—327 
heat treatments to produce alpha 


EE ME a acns be swe 320 
impact strength on TTT 

SS ofa nts iano x eid 318 
microstructure ............ 321, 322 
tensile properties on TTT 

I oe a i ed Sona 318 
TTT diagram with proper- 

ee as 58 aaa bee 317, 318 


Titanium in 
chromium-nickel stainless steel 
effect on high temperature 
SE. . i .wsne cave 76 
chromium steel 
effect on strain aging. 385-387, 393 
iron-aluminum alloys 
effect on ductility............ 


Titanium-manganese 
correlation of ultimate tensile 
strength with transforma- 
tion temperature .......... 319 











NAME Peay. = 








Titanium-molybdenum 


effect of S on properties 310, 311 
Titanium-oxygen 
partial phase diagram.. ... 204 


Titanium-stabilized stainless steel 
metallography of ..... 721-745 
Titanium-sulphur 
tentative phase diagram........ 304 
Titanium-sulphur alloys 
hardness and bend proper 
pa Te ...+ 302-307 


microstructure . 305-307 


Titanium-tin 
complete and partial phase 


RS oo. 5 xs Gay ee Go 
| intermediate phases in...... 347-351 
liquidus and melting points. .351, 352 
microstructure (1-68% Sn) .347-350 
| phase studies of.. 339-358 


x-ray diffraction data on 
intermediate phases ....352-355 
Titanium-vanadium alloys 
elastic modulus 


effect of S on properties... .310, 311 
Transformation at low temperatures 
crystallographic theories ...... 
mechanism of, in tempering. .823-825 
nucleation and growth......... 
Transformation, extent of, in 
austenitic stainless steel 
Ob RUMI ow occ ccc ccces 698, 699 
ee cg tie eke ee 688-699 
Transformation, stress-induced, in 
austenitic stainless steel 
of .687, 690, 693-696, 702 


Transformation kinetics 


in planing 


evaluation 


of uranium binary and ternary 

alloys 

of uranium-molybdenum 

alloys 

of uranium-molybdenum-base 

alloys 

of uranium-niobium alloys. .576-597 

testing methods for........602, 603 

Transformation products 

Cee Ss ocd cdkodcaes 438-443 
in austenitic manganese steel 

experimental procedures ..707-709 

magnetic measurements ..708-713 


IN | )} x lf )29 


Transformation products (cont 
716, 718, 720 
after 


various heat treatments .721—745 


nature of products. 


in stainless steel (321 


lransformation temperatures of 
calcium-lithium system ..797, 798 


4, @ 


Transition curves for 


malleable irons. . 207, 216, 219 
nodular irons et 219 
steel (4340) for various 
microstructures 419-424 
Transition temperatures 
grain size and 189-203 


Transverse ductility in high 
strength steels 518, 546 


Transverse mechanical properties 


of high strength steels 
effect of silicon on 


effect of silicon and tempering 


temperatures on .......523-53: 
experimental procedure ....519, 520 
Treasurer’s Report ............ 18-23 
Tungsten, yield stress at low 
Pe eee oY 
Twinning 


embrittlement and 


in single crystals of iron.. 


Uranium 
macrostructure and microstructure 
in plastic deformation 


ME 654<seebedcenoanes 638-643 


Uranium, alpha 


(heat ) 626, 627 


dimensional instability of. . 


beta treatment (heat)...... 
.622-654 
plastic deformation of, on 


thermal cycling 622-654 
porosity in, after thermal 

eT ee a 642, 645 
thermal ratcheting mecha- 

Pe a gta ede 647-650, 654 
kinetics . 598-621 
void development in thermal 

Coe octal Ge a 642, 645, 651 


Uranium, alpha, single crystals 


cycling 


nism 
transformation 


cycling 


non-growth on thermal 
cycling 
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Uranium, epsilon 
.590, 612, 613, 618 
transformation kinetics .....598-621 


instability of 


.576-597 


. 598-621 


Uranium, gamma .......... 
transformation kinetics 

Uranium-molybdenum alloys 

..601, 602 


electrical resistivity-transforma- 


annealing treatments 


DOOMNCMIE bc Das gonce hee ate 
593, 595, 608, 613, 614, 617, 618 
hardness-transformation data... 
..+..+-993, 595-597, 615-618 
600, 619-621 
metallography-transformation 


homogenization of 


NR CS oi vnc ene dium ee 599 
phase studies by four 
methods .......... 


preparation of alloys........599-601 
stability of phases in........598-621 
TITS. curves f0F....6.+: 604, 614-616 
transformation kinetics .....598-621 
x-ray diffraction analysis...... 610 


x-ray diffraction transformation 
ee ere 603, 608-613, 618 
Uranium-molybdenum-platinum alloys 
electrical resistivity and 


hardiness OF ......0ccscs 588-590 
metallography of ..........585-588 
cs ef re 586 
transformation kinetics ..... 576-597 


x-ray diffraction analysis. ..585-588 

Uranium-molybdenum-niobium alloys 
electrical resistivity and 

. 588-590 

.. .985-588 

.586, 587, 589, 620 


hardness 

metallography 
TTT diagram 
transformation kinetics .....5 
x-ray diffraction analysis. ..585—-588 
Uranium-niobium alloys 

annealing treatments for....... 579 

electrical resistivity and 
. .980-585, 590 
.578, 620, 621 


metallography of ......580—-583, 592 


hardness of 
homogenization of 


phase diagram of. 
stability of phases in.......580—585 
ee CE Ga vince nena 
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Uranium-niobium alloys (cont. ) 
transformation kinetics 576-597 


Uranium-titanium alloy 
hot hardness .......... jaws ee 


Vacuum induction furnace for 


uranium-molybdenum alloys. 6()] 


Void development in thermal 
cycling of uranium. .642, 645, 65] 
Volume, effect of irradiation 
Mn vawabnk sae ....- 108, 109 
Westbrook hardness-temperature 


analysis 


Soe P8646 8 & 0 8e 


Widmanstatten precipitation in 
austenitic stainless steels. .655—677 
Work hardening at very low 


temperatures ........... 166, 167 


X-ray diffraction analysis 
as a transformation kinetics 


NE Sona Ss ee 603, 608-613, 618 
line broadening explanations... . 
sichidniat tiled ene 823-825, 831-833, 837 


X-ray diffraction analysis of 
austenitic stainless steels... .671, 672 

methods and equipment...... 657 
high temperature alloy 

Pe ME Nese e eer ueees 897-899 
iron-Cr-C-N alloys ........... 748 
ee 

jigs wdin we 780-783, 786, 790, 792 
martensite in austenitic stainless 

steel. .687, 690, 693-696, 702-704 
microconstituents in high tempera- 

Se GD nvcccdes sass 884-895 
phases in superalloys .......... 

spew eamind 979, 982, 985, 991-993 
single crystals 826 


titanium-tin system ........35 
uranium-molybdenum 

alloys ........ 603, 608-613, 618 
uranium-molybdenum 

niobium ..............585-588 
uranium-molybdenum 

platinum ..............585—588 


uranium-niobium alloys .579 


; 
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Yield behavior of chromium 
I one 388-392 


Yield point 


Cottrell-Bilby theory bac 70-73 
effect of irradiation on ; ; 100 
other theories . 69-73 


Yield strength 
effect of low test temperatures 
ee eee 68, 69, 149-172 
of iron-Cr-Mn-C-N alloys 
effect of composition on. 759 
Yield strength/tensile strength 
ratio in high strength steel 
effect of silicon on soonest oan 
Yield stress 
effect of low temperatures 
os wibema dancer ... 161-166 
of various polycrystalline 
Ro kaekeeas 
of zirconium, creep and........ 
Raikace ak easel 452-456, 462, 463 
Yield-tensile ratio in tempered steel 
effect of bainite on......... 418 
Young’s modulus 
dynamic device for.........264-266 


Z phases in superalloys..... 999, 1004 
Zinc, yield stress during recovery 
of cold-worked ...... eicen Se 
Zinc, bicrystal 
thermal expansion mecha- 
SEE ‘nawren sso dakoonnes 647, 648 


A 


_ 
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Zinc, rolled rod 
lastic deformation and surface 


on thermal 


strain-time at various tempera 

tures 452-454 
stress-strain at low tempera 

tures ' 158 
tensile properties after various 

nnealing treatments . $55 
tensile properties and yield 

strength at low tempera 

tures 150-167 
yield stress and creep 


...452-456, 462, 463 


yield stress at low temperatures. 70 


Zirconium, alpha 


creep-rupture stress 456-462 

deformation mechanism 459-462 

microstructure $51, 457, 461 
Zirconium, beta 

creep-rupture stress . 456-462 

deformation mechanism . 459-462 


microstructure 451, 458-461 
Zirconium, iodide 
creep and stress-rupture... .449-463 
effect of annealing on creep and 
stress-rupture ..... 449-463 
hot hardness-time of indentation. 398 
Zirconium, pure, properties. . . 449 
Zirconium-tin alloys 
hot hardness-time of indentation. 98 





